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KEY FINDINGS

B The burden of Alzheimer’s disease in high-income countries is expected to approximately
double between 2015 and 2050. Recent clinical trial results give hope that a disease-
modifying therapy might become available in the near future. The therapy is expected to treat
early-stage patients to prevent or delay the progression to dementia.

B This preventive treatment paradigm implies the need to screen, diagnose, and treat a large
population of patients with mild cognitive impairment. There would be many undiagnosed
prevalent cases that would need to be addressed initially, and then the longer-term capacity
to address incident cases would not need to be as high as the short-term capacity.

B We use a simulation model to assess the preparedness of the health care system infra-
structure in six European countries—France, Germany, ltaly, Spain, Sweden, and the United
Kingdom—to evaluate, diagnose, and treat the expected number of patients.

B Projected peak wait times range from five months for treatment in Germany to 19 months
for evaluation in France. The first years without wait times would be 2030 in Germany and
2033 in France, and 2042 in the United Kingdom and 2044 in Spain. Specialist capacity is the
rate-limiting factor in France, the United Kingdom, and Spain, and treatment delivery capac-
ity is an issue in most of the countries.

B If a disease-modifying therapy becomes available in 2020, we estimate the projected capac-
ity constraints could result in over 1 million patients with mild cognitive impairment progress-
ing to Alzheimer’s dementia while on wait-lists between 2020 and 2044 in these six countries.

B A combination of reimbursement, regulatory, and workforce planning policies, as well as
innovation in diagnosis and treatment delivery, is needed to expand capacity and to ensure that
available capacity is leveraged optimally to treat patients with early-stage Alzheimer’s disease.
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Introduction

lzheimer’s disease is a progressive

neurodegenerative disorder that leads

to cognitive and functional decline,

resulting in Alzheimer’s dementia and

premature death. Alzheimer’s demen-
tia imposes a substantial burden on patients, their
families and caregivers, and the broader society. As
the risk of developing Alzheimer’s dementia increases
with aging populations, the burden of disease is esti-
mated to approximately double in G7 countries and
nearly triple in G20 countries between 2015 and 2050
(Prince et al., 2015).

Currently, no disease-modifying treatment is
available, but there are therapies in development.
With some encouraging early-stage clinical trial
results and collaboration efforts after many disap-
pointing trials, there is cautious optimism that a
therapy may become available in the near future
(Aisen, 2017; “Alzheimer’s Disease: A Time for
Cautious Optimism,” 2015). Although there have
been recent setbacks in trials that raise questions
about the disease targets and mechanisms of action
(Honig et al., 2018; Murphy, 2018), several therapies
remain in clinical trials (Table 1).

Based on results from early-stage clinical trials,
therapeutic development has focused on the hypoth-
esis that Alzheimer’s dementia must be prevented
rather than cured, because candidate treatments
have not been able to reverse the course of dementia.
Thus, current trials target patients with early-stage
Alzheimer’s disease by first screening patients for
signs of early-stage memory loss, or mild cogni-
tive impairment (MCI), conducting tests for the
Alzheimer’s disease pathology, and then treating
patients with the aim of halting or slowing pro-
gression from MCI due to Alzheimer’s disease to
Alzheimer’s dementia.

An important health systems challenge will arise
if this new paradigm bears out in late-stage clinical
trials. In the 28 European Union (EU) countries, we
estimate that approximately 20 million individuals
over age 55 have MCI (Eurostat, 2018; Petersen et al.,
2018), although most people have not been tested for
disease pathology, as there is currently no treatment
option. Thus, when a therapy first becomes available,

there would be a substantial number of existing (or
prevalent) MCI cases that would require screening,
diagnosis, and then treatment as quickly as possible
to prevent the progression to full-blown Alzheimer’s
dementia.!

We have previously analyzed the preparedness
of the health care system in the United States to
handle the potential caseload if and when a
disease-modifying therapy becomes available (Liu et
al., 2017). With the capacity of the current infra-
structure projected forward, we found that there
would be long waiting times for dementia special-
ist visits initially, followed by considerable waits
for biomarker testing to confirm the Alzheimer’s
pathology and moderate waits for infusion deliv-
ery of the therapy, resulting in 2.1 million patients
developing Alzheimer’s dementia between 2020 and
2034 (about 13 percent of the potentially avoidable
new cases in this period) while on waiting lists in
the United States (Liu et al., 2017).

Other countries may face similar infrastructure
challenges in diagnosing and delivering treatment
to people with Alzheimer’s disease. International
attention has been paid to the preparedness of
individual countries to support and adopt inno-
vation in dementia diagnosis, treatment, and care.
For example, the Global Coalition on Aging and
Alzheimer’s Disease International for G7 countries
developed the Dementia Innovation Readiness Index
(Global Coalition on Aging and Alzheimer’s Disease
International, 2017). The World Health Organization
has a global action plan with action area 4 focused on
diagnosis, treatment, care and support (WHO, 2017),
and a guide for countries to develop dementia plans
(WHO, 2018).

The objective of this study is to extend the
infrastructure analysis to six European countries:
France, Germany;, Italy, Spain, Sweden, and the
United Kingdom. This selection is made up of six
large countries representing 65 percent of the pop-
ulation in the European Union (Eurostat, 2018). As
with the U.S. analysis, we assess how each country’s
infrastructure for diagnosis and treatment lines up
with the potential caseload of patients. We use the
simulation model developed in the U.S. study and
incorporate country-specific data and expert input
on clinical practices. Our goal is to demonstrate the




TABLE 1

Alzheimer’s Disease-Modifying Therapy Candidates in Phase 2 and Phase 3 Clinical

Trials, as of September 2018

Clinical Trial Expected Primary National Clinical Trial

Candidate Sponsor Phase Completion Date Identifier
Anti-beta-amyloid antibodies
Aducanumab (BIIB037) Biogen? Phase 3 January 2020 NCT02477800
Crenezumab Hoffman-La Roche Phase 3 August 2020 NCT02670083
Gantenerumab Hoffman-La Roche Phase 3 May 2022 NCT03443973,

NCT03444870
BAN2401 Eisai/Biogen Phase 2 July 2018 NCT01767311
LY3002813° Eli Lilly Phase 2 October 2020 NCT03367403
Anti-tau antibodies
ABBV-8E12 AbbVie Phase 2 December 2020 NCT02880956
RO7105705 Genentech Phase 2 September 2020 NCT03289143
BACE inhibitors
Elenbecestat (E2609) Eisai/Biogen Phase 3 March 2021 NCT03036280
CNP520 Novartis/Amgen/Banner Phase 2/3 July 2024 NCT03131453

Alzheimer’s Institute

Vaccines
CAD106 (anti-beta amyloid) Novartis Phase 2/3 August 2024 NCT02565511
AADvac1 (anti-tau) Axon Neuroscience Phase 2 June 2019 NCT02579252

SOURCE: RAND analysis of company websites and ClinicalTrials.gov website as of September 21, 2018.

NOTE: BACE = beta-secretase 1.
@ Aducanumab is jointly developed with Eisai.

b 1Y3002813 is being evaluated alone and in combination with LY3202626, a BACE inhibitor.

potential magnitude of the mismatch between the
patient caseload and the available supply of services,
not to provide an exact prediction of future thera-
pies and capacity. Our estimates reflect a base case
scenario assuming that the current capacities of the
health care systems are carried forward.

In the following sections, we briefly describe the
conceptual framework and the simulation model.
We then present data on the current capacity in each
country. We show the effects of capacity constraints
on access to diagnosis and treatment of Alzheimer’s
disease and describe the effects of resolving the
capacity constraints in each country. We conclude
with a comparison of the preparedness of the health
care systems in the six countries and discuss poten-
tial efforts to address the expected mismatch between

supply and demand. We hope this analysis will help
facilitate continued dialogue among stakeholders
on how to ensure timely diagnosis and treatment
of patients if a disease-modifying therapy for
Alzheimer’s becomes available.

Conceptual Framework and
Simulation Model

The patient journey that we use as the framework
for our analysis is depicted in Figure 1. We assume
that individuals age 55 and older could undergo
cognitive screening via a short instrument, such as
the Mini-Mental State Examination or Folstein test
in a primary care setting (screening phase) (Folstein,
Folstein, and McHugh, 1975); we use the threshold




FIGURE 1

Conceptual Framework for the Patient Journey
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of 55 years based on the inclusion criteria in several
late-stage clinical trials currently in progress (e.g.,
U.S. National Library of Medicine, 2018a; 2018b;
2018c¢). Patients screening positive would be referred
to a dementia specialist for further evaluation and
possible referral to testing for the presence of bio-
markers related to Alzheimer’s disease (diagnostic
phase). If testing is positive, patients would return to
the dementia specialist for further evaluation to con-
firm whether treatment is indicated and appropriate.
If appropriate, they would be referred to treatment
(treatment phase), which would reduce the risk of
progression from MCI to manifest dementia due to
Alzheimer’s disease (outcomes phase). While patients
await diagnosis and treatment, the disease continues

to progress—that is, patients are at risk of progress-
ing to a later stage of the disease, at which point the
treatment would no longer be effective.

We use the simulation model previously
developed for use in the United States to estimate
the effect of capacity constraints on access to care
for patients with suspected Alzheimer’s disease
(Liu et al., 2017). The model consists of a Markov
model to simulate transitions between disease states
and a systems dynamic model to simulate health
care system capacity constraints within the MCI
state. Patients’ journey through the disease states
is guided by transition probabilities from hav-
ing “no cognitive impairment” (i.e., no MCI and
no Alzheimer’s dementia) to MCI to Alzheimer’s
dementia. The transition probabilities are based on




reported rates from epidemiological studies (see the
appendix Table A.1). Within the MCI state, patients
move through the diagnostic and treatment phases
based on a system dynamics model with outflows
constrained by infrastructure capacity. We model
three capacity constraints: availability of demen-
tia specialists, biomarker testing, and infusion
delivery. We optimize the capacity of the dementia
specialist workforce to provide the second (confir-
matory) visit to a patient such that the maximum
number of patients receive their confirmatory visit
in the same year as their initial visit—that is, we
assume that specialists would not take on a new
patient for an initial visit if the specialist would not
have the capacity to provide confirmatory visits
for existing patients. Figure 2 shows the expected
patient demand in the six countries at each stage
of the patient journey, assuming no constraints on
infrastructure capacity for screening, diagnosis,
and treatment. We estimate that 7.1 million MCI
patients would seek evaluation by a dementia spe-
cialist and 2.3 million would be indicated for treat-
ment in the six countries. See appendix Figure A.1
for the expected patient demand in each country.
The assumptions about patient uptake, con-
traindications, and the treatment delivery and

FIGURE 2
Expected Patient Demand at Each
Stage of the Patient Journey in the Six
European Countries in 2019 (millions)
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effectiveness are based on expert input in the U.S.
study as described in Liu et al., 2017. For this anal-
ysis of the six European countries, we apply the
same general assumptions regarding the treatment,
uptake, and disease transitions as in our U.S. study
and indicate when different assumptions are used. In
summary, the key assumptions in our analysis are as
follows:

o+ A disease-modifying therapy for patients
with MCI due to Alzheimer’s disease becomes
available in 2020. We assume the therapy
would be an anti-beta-amyloid monoclonal
antibody, as candidates that target beta-
amyloid are the furthest along in clinical
trials, that would be delivered by intravenous
administration.

o Individuals become eligible for annual
cognitive screening at age 55. Annual screen-
ings are conducted by general practitioners,
and we assume screening capacity would be
unconstrained. We assume that 80 percent of
eligible individuals would be screened each
year. Screening starts in 2019 as patients and
providers anticipate the approval of the ther-
apy. We assume that 50 percent of individuals
who screen positive for MCI would continue
to receive further evaluation.

o Further evaluation would be conducted
during a single visit to a dementia
specialist—a neurologist, geriatrician, or
geriatric (or old-age) psychiatrist, depending
on the clinicians involved in dementia diag-
nosis and care in each country. If the eval-
uation confirms MCI and does not find an
alternative explanation for MCI (e.g., prior
stroke) or a reason to not pursue treatment
(e.g., presence of another life-limiting dis-
ease), individuals would be referred to testing
for biomarkers. We assume that 90 percent of
patients with confirmed MCI that is possibly
due to Alzheimer’s disease would undergo
biomarker testing.

o In the European countries, biomarker test-
ing may be performed by a cerebrospinal
fluid (CSF) test or a Positron Emission
Tomography (PET) scan for amyloid and/or




tau.”? We assume that 90 percent of biomarker
tests would be performed using CSF, and 10
percent would be conducted with PET scans
when CSF is contraindicated (Alzheimer’s
Research UK, 2018).° We assume that 45 per-
cent of MCI patients have clinically relevant
biomarker levels.

o Ifa patient tests positive for biomarkers, she
or he returns to a dementia specialist for a
second visit, during which the treatment indi-
cation is confirmed, the patient is consented,
and, if no contraindications to the treatment
are found, the patient is referred to treatment.
We assume that 80 percent of MCI patients
testing positive for biomarkers would have no
contraindications for treatment.

o We assume the following treatment charac-
teristics: Treatment would be delivered by
intravenous infusion every four weeks over
one year, following protocols for a typical
immunotherapy; and treatment would reduce
the relative risk of progression from MCI to
Alzheimer’s dementia by 50 percent.

For country-specific assumptions and data,
we consulted a convenience sample of ten experts
familiar with clinical practice and patient needs in
each country—primarily clinicians and academic
researchers specializing in care for patients with
Alzheimer’s disease and related dementias. The
country-specific assumptions include the type of
specialists involved in detection and diagnosis of
cognitive impairment and dementia and the use
of CSF assays and PET imaging in the diagnosis
of Alzheimer’s disease. The country-specific data
include the population, disease prevalence, and
mortality; the capacity scenarios are based on his-
torical and projected workforce and infrastructure
data. Table A.1 in the appendix contains the val-
ues for our model parameters and their respective
sources.

Current Capacity Estimates and
Projections

Specialist Workforce

We estimate the capacity of dementia specialists
based on historical workforce data and assumptions
about excess capacity. Overall, the dementia specialist
workforce consists of neurologists, geriatricians, and
geriatric or old-age psychiatrists. Table 2 shows the
estimated number of specialists in each country.

As shown in Table 2, the specialists involved in
diagnosing cognitive impairment and dementia vary
in each country. We assume the types of specialties
involved in this clinical area within each country
to be unchanged over time in our projections. For
example, diagnoses may be conducted by neurolo-
gists or geriatricians in memory clinics or private
neurology practices in France. In Sweden, however,
neurologists are typically not involved in diagnosis;
rather, diagnoses are conducted by geriatricians and
psychiatrists.

Another difference across countries is the extent
to which psychiatrists have a role in formal diag-
nosis. In Germany and Sweden, experts suggested
that approximately 60 percent of psychiatrists would
be involved in formal diagnosis of MCI due to
Alzheimer’s disease, whereas the remaining 40 per-
cent primarily practice psychotherapy. In contrast, in
the United Kingdom, old-age psychiatry is a relatively
small subspecialty representing about 15 percent of
total psychiatrists (Royal College of Psychiatrists,
2017).

Generally, there is a perceived shortage of
specialists, which is expected to worsen with the
aging populations, but country-specific workforce
projections by specialty are scarce in publicly avail-
able reports. Publicly available workforce projec-
tions are limited to certain geographies, exhibit
different trends by specialties, and show uncertainty
in the projections. For example, the Centre for
Workforce Intelligence in England estimated the
total psychiatrist workforce in four possible sce-
narios, with a baseline projection of about a 1- to
2-percent decrease between 2015 and 2030 and
alternate scenarios ranging from about a 9-percent
decrease to a 5-percent increase in the psychiatrist




TABLE 2

Estimated Workforce to Supply Dementia Specialist Visits

Neurologists

Geriatricians

Geriatric or
Old-Age Psychiatrists

Specialists per
100,000 People

France 2,571 1,756
Germany 6,607 2,149
Italy 6,508 1,415
Spain 2,719 970
Sweden — 450
United Kingdom 1,755 1,332

- 6.7
10,943 24.0
1,678 16.0
735 9.5
1,349 18.2
1,761 7.3

SOURCES: Eurostat, 2017; European Geriatric Medicine Society, 2018.

NOTES: The numbers of neurologists and psychiatrists are based on 2014-2016 data from Eurostat (most recent for each country). The number of geria-
tricians is based on 2012-2017 data from European Geriatric Medicine Society (most recent for each country). Based on expert input about the specialists
involved in diagnosis of MCI due to Alzheimer’s disease, we do not include geriatric psychiatrists in France and neurologists in Sweden.

workforce (Centre for Workforce Intelligence, 2014).
In Germany, the National Association of Statutory
Health Insurance Physicians predicted the number
of neurologists to remain relatively stable through
2030, with fluctuation of +3 percent between 2014
and 2030 (Kassenarztliche Bundesvereinigung,
2016). In France, overall physician density is esti-
mated to decrease slightly between 2015 and 2022
and then increase by over 25 percent by 2050 (Ono,
Lafortune, and Schoenstein, 2013); these projections
also include alternate scenarios but do not report
on specific specialties. Given the variation in these
workforce projections and the limited data, we use
a simplified baseline assumption of static specialist
workforce levels in each country from 2017 through
2050. If the workforce capacity were to change (e.g.,
if it responded to increased patient demand and
expanded capacity), then our results would be differ-
ent. Our base case scenario shows the effects if capac-
ity is unchanged in the future. Therefore, our base
case scenario should be interpreted as projections if
the current workforce and capacity were maintained.
The availability of the dementia specialist work-
force to see MCI patients in the diagnostic phase
depends on the capacity of each specialist to conduct
the evaluations. In our scenarios, we assume that
each dementia specialist provides the same average
number of ambulatory visits per year as neurologists
in our U.S. model, 2,860 visits (Dall et al., 2013),
because we assume the cognitive assessment and
confirmation of the diagnosis would be conducted

following the same guidelines across the specialist
types.* We also assume that these specialists devote

5 percent of their capacity to conducting these
evaluations of MCI patients; we assume this excess
capacity would be relatively low because of increasing
demands on physician workforces with the aging
population (we also examine scenarios using alter-
native assumptions with higher capacity, 7.5 percent,
and lower capacity, 2.5 percent).

Diagnostic Technology

Diagnosing predementia Alzheimer’s in a patient
with MCI involves confirming the presence of
biomarkers (beta-amyloid and/or tau) (Portet at al.,
2006). In Europe, biomarkers may be detected using
a CSF test or with neuroimaging. CSF samples are
taken via a lumbar puncture (spinal tap) and tested
for the presence of amyloid and tau proteins (Olsson
et al,, 2016; Herukka et al., 2017). Although lumbar
punctures are more invasive than imaging tests, CSF
tests are commonly used and generally well-accepted
in the countries studied. However, if a patient has a
contraindication for a lumbar puncture (e.g., due to
anticoagulant medication) (Engelborghs et al., 2017),
then neuroimaging with a PET scan may be used.

In an amyloid PET scan, a radioactive tracer that
selectively binds to amyloid is injected into a patient
and a positron camera determines the brain areas
with abnormal radiation activity, which indicates the
presence of amyloid deposits.




We assume that capacity for CSF tests is theo-
retically unconstrained because lumbar punctures
may be performed by general practitioners in various
settings.” We assume that 90 percent of biomarker
tests could be conducted by CSF testing, and 10 per-
cent would be conducted by PET scans (Alzheimer’s
Research UK, 2018).

We project the capacity for conducting PET scans
based on the historical number of PET scanners in
each country and assumptions about the annual
number of scans per scanner and growth in the
number of PET scanners. Our projections are based
on 2015 Organisation for Economic Co-operation
and Development (OECD) data for an installed base
of PET scanners in France, Italy, Sweden, and Spain
(OECD, 2017b) and country-specific data sources for
PET scanners in the United Kingdom and Germany
(National Cancer Research Institute PET Core Lab,
2018; Gesundheitsberichterstattung des Bundes,
2018). As with our prior U.S. analysis, we assume that
existing devices operate at about 50 percent of their
capacity due to scheduling constraints. We assume
that newly installed devices would be largely dedi-
cated to amyloid scans and could be run at 80 percent
of their capacity.

Infusion Delivery

As mentioned, we assume the disease-modifying
therapy would be administered intravenously. Thus,
the capacity of the health care system to deliver infu-
sions is a potential constraint to accessing the treat-
ment. Many candidates currently in phase 3 trials
are infused every four weeks over one to two years.®
However, this may reflect initial phases of treatment,
and it is unknown whether longer-term durations

of treatment would be needed. In this analysis, we
assume that a course of treatment would consist of
14 infusions over one year. If the therapy required
delivery for more than one year, then the capacity
required would be even greater.

Our projections of the capacity of infusion cen-
ters are based on relative health care system capacity
estimates and assumptions about growth rates. Due
to lack of data on infusion capacity in the countries
studied, we adjust the historical numbers of infusions
delivered in the United States to each country based

on population size and relative health care system
infrastructure information. We develop a general
health care capacity index for each country studied
based on data on hospital beds, active nurses, MRI
scanners, and PET scanners. The rationale for these
four components is that the number of hospital beds
is an indication of the facility space available, the
number of nurses provides information about staff
available to administer infusions, and the number of
MRI and PET scanners provides an indication about
medical technology and the degree of investment in
the medical sector. We use OECD data to develop
this index for the six countries relative to the United
States (OECD, 2017b). We then use this index to scale
the projected infusion capacity in each of the coun-
tries relative to the United States (based on infusion
projections presented in Liu et al., 2017, and shown in
appendix Figure A.2). Our infusion capacity index is
shown in appendix Table A.2. We applied the same
assumptions as in our prior U.S. analysis regarding
the excess capacity (10 percent of current infusion
capacity and 80 percent of new infusion capac-

ity) that could be devoted to the treatment of MCI
patients with Alzheimer’s pathology.

Simulation Results for Selected
Capacity Scenarios

We estimate the potential impact of capacity
constraints on wait times and the progression of
Alzheimer’s disease under three scenarios: a base case
scenario with current capacity estimates projected
forward, an alternative scenario without infusion
capacity limits, and an alternative scenario without
any capacity limits.

Base Case: Current Capacity
Projections

Of the three constraints we consider, we estimate that
there will be delays in dementia specialist visits and
infusion treatment but find that biomarker testing

is not a constraint in any of the countries studied.

As shown in Figure 3, there are substantial differ-
ences in the capacity of the health care systems in

the countries studied to handle a new treatment for




FIGURE 3
Projected Wait Times for Alzheimer’s Disease Diagnosis and Treatment, by Country
(average time delay in months)
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The projected capacity for administering
iINntravenous iNfusions in our base scenario falls

short of potential demand.

Alzheimer’s disease. As a result, average wait times
differ by country and are eliminated at different
points in time: The backlog of cases clears as late as
2044 in Spain and as early as 2030 in Germany.

In France, wait times would be driven primarily
by the availability of specialists. While wait times in
France are eliminated within a few years, France has
the highest capacity constraints in the short run due
to the limited number of specialists (and, thus, longer
average wait times that result in a higher share of
avoidable Alzheimer’s dementia cases occurring com-
pared with the other countries). The overall backlog
clears by 2033, given the relatively larger infusion
capacity in France.

In Spain and the United Kingdom, the wait times
are a result of limited capacity for specialist visits and
infusions. Because of the limited capacity in both the
diagnosis and treatment phases, we estimate that the
waiting period would extend to 2044 in Spain and
2042 in the United Kingdom.

In Italy, Sweden, and Germany, the wait times
would be driven primarily by the capacity to deliver
infusions. Wait times in Italy are expected until
2040. Wait times are much shorter in Sweden and
Germany, where there are theoretically enough spe-
cialists to diagnose the large number of MCI patients.
This results in wait times constrained only by
availability of infusion services, which we expect to
be relatively well-supplied compared with the other
countries. We estimate that wait times extend until
2036 in Sweden and 2030 in Germany.

See appendix Figure A.3 for the number of
patients waiting for diagnosis and treatment in each
country.

The estimates for the base case scenario reflect
what we believe are moderate assumptions about
capacity growth; however, there is substantial uncer-
tainty in these estimates given limited historical
data and unknown characteristics of a future break-
through Alzheimer’s therapy. In appendix Figure
A 4, we show projections using alternate capacity
assumptions that reflect different trajectories of
growth to demonstrate a range of potential results
given both higher and lower capacity assumptions for
specialists and infusions. In the following section, we
show projections of alternative scenarios assuming
that policies are put into effect in response to a new
therapy, specifically to address capacity issues. The
alternative scenarios are discussed relative to the base
case scenario.

Comparison with Alternative Scenarios

In addition to the base case scenario with the cur-
rent capacity projected forward, we explore two
alternative scenarios assuming the capacity con-
straints are partially or fully addressed. The health
care system capacity for diagnosis and treatment
could be expanded in response to a new Alzheimer’s
treatment. We first discuss the specifications of the
two alternative scenarios and then compare results of
these scenarios for each country.

Alternative Scenario 1: Removing the
Constraint on Infusion Capacity

For the first alternative scenario, we remove capac-
ity constraints on infusion delivery in the simu-
lation, leaving only access to dementia specialists

10



as a constraint, as biomarker testing is already not
constrained in the base case scenario.

The projected capacity for administering intra-
venous infusions in our base scenario falls short of
potential demand. As described earlier, we assume
that patients would require infusions every four
weeks for a period of one year. For an estimated
2.3 million MCI patients who could be eligible for
treatment in 2020 in the six countries, approximately
32 million infusions would be required to treat the
prevalent MCI population.

The historical growth in capacity for immu-
notherapy and chemotherapy treatments provides
precedence for similar capacity growth to accommo-
date the demand. Similar challenges were addressed
for immunomodulating antibodies for inflamma-
tory diseases in the late 1990s, and, more recently,
the introduction of biologic therapies for multiple
cancers and other conditions, such as multiple scle-
rosis, have required expansion of infusion capacity
(Tralongo et al., 2011).

It is possible that dementia specialists and other
operators could also expand capacity in response to
demand in a similar way; however, accommodat-
ing the large number of patients with MCI due to
Alzheimer’s disease could be more challenging than
treating patients with inflammatory conditions.

An Alzheimer’s disease-modifying therapy would
be first in class, whereas the immunomodulating
antibodies were preceded by disease-modifying oral
drugs, which allowed physicians to first target the
limited infusion capacity to refractory cases. In addi-
tion, building infusion capacity for the immunother-
apies was more financially viable because they are
delivered to patients for the rest of their lives, while
the amyloid antibodies are expected to be adminis-
tered in a finite number of doses. Permanent capacity
growth for amyloid antibodies may be less favorable,
given that there will be about 14 million prevalent
MCI cases initially but about 1 million incident MCI
cases each year in the six countries studied.

An option to expand capacity quickly, in addi-
tion to infusion centers as extensions of memory
clinics or other facilities, would be home infusion
delivery. Home infusion services would reduce
investment into permanent facilities that may later
have idle capacity if the therapy is time-limited. The

amyloid antibodies are infused over a relatively short
time and are not known to have acute side effects;
thus, they may be suitable for home infusion if it
proves to be a financially viable option.

Alternative Scenario 2: Removing All Capacity
Constraints

In alternative scenario 2, we remove all capacity
constraints—that is, the constraints on both infu-
sion delivery and dementia specialist visits. As with
the prior scenarios, this is hypothetical; however,
this scenario is less likely because medical special-
ists require long training times, and diagnosing
Alzheimer’s requires comprehensive assessment.
The assessment, including medical history, cognitive
testing, neurological testing, and brain imaging,

is typically conducted by physicians. We include
this scenario to demonstrate the upper bound of
Alzheimer’s dementia cases that could be potentially
avoided if all capacity constraints are overcome.

Comparison of New Alzheimer’s Dementia
Cases Occurring in the Base Case and
Alternative Scenarios

Figure 4 shows how the base case scenario and the
two alternative scenarios would change the esti-
mated cumulative incidence of Alzheimer’s dementia
between 2020 and 2050. Although the incremental
benefit of removing capacity constraints is a small
proportion of total possible incident cases avoided,
it represents over 1 million additional patients in the
six countries studied—a significant burden for the
respective health care systems.

Between 2020 and 2050, we estimate that over
3.9 million incident Alzheimer’s dementia cases
would be avoided in the base case in France.”
Removing the capacity constraint for infusion deliv-
ery (Scenario 1) would avoid an additional 32,000
cases relative to the base case (0.7 percent of poten-
tially avoidable new cases). Removing the specialist
constraint as well (Scenario 2) has a larger impact
and would avoid 389,000 additional cases relative to
the base case (9.0 percent of potentially avoidable new
cases).

In the United Kingdom, nearly 3.7 million inci-
dent Alzheimer’s dementia cases would be avoided in

1



FIGURE 4
Projected Cumulative Number of New Alzheimer’s Dementia Cases Avoided Between
2020 and 2050 Under Different Scenarios, by Country
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NOTES: The number of cases in both Scenario 1 and Scenario 2 are shown relative to the base case scenario. For example, in Germany, there are
55,000 additional new Alzheimer’s dementia cases averted in Scenario 1 relative to the base scenario, and 55,000 additional cases averted in
Scenario 2 relative to the base scenario. In other words, there is no difference between Scenario 1 and Scenario 2, in which the specialist constraint
is removed, because there is no projected waiting time for specialists in Germany.
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the base case. We estimate that removing the capacity
constraint for infusion delivery would avoid

an additional 89,000 cases relative to the base case
(2.2 percent of potentially avoidable new cases),

and when the specialist constraint (Scenario 2) is
removed, an additional 260,000 cases would be
avoided relative to the base case (6.4 percent of poten-
tially avoidable new cases).

In Spain, we estimate that nearly 3 million inci-
dent Alzheimer’s dementia cases could be avoided
in the base case. Removing the capacity constraint
for infusion delivery (Scenario 1) would allow an
additional 83,000 cases to be avoided relative to the
base case (2.6 percent of potentially avoidable new
cases). When the specialist constraint (Scenario 2)
is removed, an additional 171,000 cases would be
avoided relative to the base case (5.3 percent of poten-
tially avoidable new cases).

In Italy, we estimate over 4.3 million incident
Alzheimer’s dementia cases would be avoided in the
base case, an additional 101,000 cases relative to the
base case (2.2 percent of potentially avoidable new
cases) would be avoided if the capacity constraint for
infusion delivery is removed, and 146,000 additional
cases would be avoided relative to the base case
(3.2 percent of potentially avoidable new cases) if the
specialist and infusion constraints are removed.

TABLE 3

In Sweden, over 600,000 incident Alzheimer’s
dementia cases would be avoided in the base case.
Removing the capacity constraint for infusion
delivery (Scenario 1) would allow an additional
11,000 cases to be delayed relative to the base case
(1.7 percent of potentially avoidable new cases). When
the specialist constraint (Scenario 2) is removed,
we estimate that 12,000 additional cases would be
avoided relative to the base case (1.9 percent of poten-
tially avoidable new cases) between 2020 and 2050.

In Germany, over 5.6 million incident
Alzheimer’s dementia cases would be avoided in the
base case scenario. Removing the capacity constraint
for infusion delivery (Scenario 1) would allow an
additional 55,000 cases to be avoided relative to the
base case (1.0 percent of potentially avoidable new
cases). There are no additional avoided cases when
the specialist constraint (Scenario 2) is removed rel-
ative to the base case because we estimate no waiting
times for specialist visits even in the base case, hence
the number of avoidable cases relative to the base
scenario is also 55,000.

Summary of Results by Country

Table 3 shows a summary of the differences in
maximum wait times across the six countries. The
longest wait times are experienced in the first few
years after a new therapy becomes available. As noted

Summary of Wait Times for Capacity Constraints, by Country

Maximum Waiting Time,

First Year with

Potentially Avoidable New Alzheimer’s Dementia Cases
Occurring While Patients Wait, 2020-2044 (percentage

Months No Wait Times of potentially avoidable cases)
Base Case: Specialist and Scenario 1:
Specialists Infusions Infusion Constraints Specialist Constraint
Germany No wait <6 2030 55,000 (1%) 0 (0%)
Sweden <6 6-12 2036 12,000 (2%) 1,000 (< 1%)
Italy <6 6-12 2040 146,000 (3%) 45,000 (1%)
Spain 6-12 6-12 2044 171,000 (5%) 88,000 (3%)
United Kingdom 6-12 2042 260,000 (7%) 171,000 (4%)
France <6 2033 389,000 (9%) 357,000 (8%)
Total - - - 1,033,000 (5%) 662,000 (3%)

NOTE: The potentially avoidable new Alzheimer’s dementia cases are measured relative to Scenario 2, in which there are no capacity constraints and,
thus, no patients waiting. There are no waiting times for biomarker testing if SCF assays are used for 90 percent of testing and PET scans are used for 10

percent of testing.
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earlier, we find that biomarker testing is not a bind-
ing constraint, given the availability of CSF testing
in Europe. All six countries are expected to experi-
ence infusion wait times less than 12 months, with
infusion wait times of less than six months estimated
in Germany and France. There is greater variation
in specialist wait times, with no wait times expected
in Germany and wait times more than 12 months
expected in France and the United Kingdom.

Across the six countries, between 1 and 9 percent
of potentially avoidable incident cases of
Alzheimer’s dementia between 2020 and 2044 still
occur in the base scenarios (using Scenario 2, without
any constraints, as the reference point for the maxi-
mum number of avoidable cases). The percentage of
avoidable cases is highly dependent on the effective-
ness of the therapy; however, the relative differences
between countries provide insight on the variation
in the infrastructure across countries. The smallest
constraint is observed in Germany, with 99 percent
of cases avoided already in the base scenario. The
elimination of wait times for specialists would have
the largest relative impact for Spain, the United
Kingdom, and France. Although the vast majority
of new Alzheimer’s dementia cases are avoided in
the base scenarios in all countries, over 1 million
cases develop while patients are on waiting lists in
the six countries studied. If infusion capacity can
be addressed (Scenario 1), the number of potentially
avoidable new Alzheimer’s dementia cases that occur
while patients are on wait lists goes down to 662,000.
However, the specialist capacity must be addressed to
prevent waits for all possible new dementia cases.

Limitations

There are several limitations in our analysis. As with
our prior analysis, the framework for the model

is based on a highly stylized patient journey that
simplifies patterns of care. We model hypothetical
scenarios involving a future Alzheimer’s treatment
with assumed specifications—such as time of market
entry, efficacy, and dosing—that depends on actual
clinical trial results and is uncertain at this time.
Nonetheless, the goal of this analysis is to describe
possible scenarios rather than precisely predict future

supply and demand to demonstrate potential chal-
lenges and inform policy solutions that could help
mitigate the challenges.

Many of our modeling assumptions are based
on a therapeutic profile that is unknown at this time.
As current clinical trials of Alzheimer’s therapies
typically include patients age 50 or 55 and older (e.g.,
U.S. National Library of Medicine, 2018a; 2018b;
2018c¢), we assume that patients would be screened
starting at age 55. We assume uptake rates for screen-
ing, evaluation, testing, and treatment based on
expert input from our prior U.S. analyses; however,
uptake at each step would depend on such factors as
patient awareness and acceptance and reimburse-
ment levels in each country.

Our capacity projections are based on extrapola-
tions of historical data and assumptions informed by
expert input from clinicians and researchers famil-
iar with the countries studied, and our projections
will almost certainly not accurately predict future
patterns. Although general practitioners have the
technical capability to do basic cognitive screening
and lumbar punctures (to collect cerebrospinal fluid
for diagnostic tests), not all general practitioners may
choose to perform these tests. We do not examine
the impact of constraints in primary care settings;
any capacity constraints in cognitive screening and
lumbar punctures would increase estimated waiting
times. While CSF and PET measures are correlated
and both can accurately detect early Alzheimer’s
disease, the tests provide different information about
disease state and progression (Palmqvist et al, 2015;
Bouallegue et al., 2017; AlzForum, 2017); we did not
differentiate between CSF and PET testing in this
analysis. We also do not consider capacity issues
related to monitoring the disease progression, such as
the use of magnetic resonance imaging.

Due to the lack of data on the specialist work-
force in the future and on current capacity to provide
infusions in each of the countries studied, we make
simplified assumptions with a flat workforce projec-
tion and based on relative capacity data compared
with the United States. We do not distinguish sub-
specialties within neurology; some general neurolo-
gists may require training in dementia diagnosis and
care. We also assume that specialists across countries
see the same average number of patients per year.
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We estimate that the combined effect of the
specialist and infusion wait times could result in
more than 1 million new cases of Alzheimer's
dementia that could be avoided between 2020

and 2044,

Although the number of consultations per doctor
varies across countries, the number of doctor consul-
tations depends partly on the role of nurses and other
practitioners in providing care (OECD, 2017a). We
assume that early detection and diagnosis protocols
for cognitive impairment would require a similar
amount of time regardless of the country. However,
our convenience sample of clinical and patient
advocacy experts did not include specific expertise
in workforce or infusion market issues. Because of
these potential shortcomings, we include projections
of alternative capacity assumptions in appendix
Figure A.4 to show a range of potential results, given
both higher and lower capacity assumptions for both
specialists and infusions.

As with most simulation analyses, we combined
data from various sources that may not be consis-
tent with each other. For example, there are multiple
sources for dementia and Alzheimer’s dementia prev-
alence estimates. We relied on country-specific esti-
mates over international estimates when possible and
verified that our model produces similar projected
burden of Alzheimer’s dementia as other studies (see
appendix Figure A.5). In addition, we make several
simplifications, such as transitions between disease
states occurring in one-year time steps and parame-
terized by annual transition probabilities. As devel-
opments in diagnostic and treatment capacity depend
on a host of uncertain factors, such as the results of
clinical trials, level of demand, and reimbursement
levels, we emphasize that our results are meant to
show the magnitude of the mismatch between pro-
jected demand and capacity rather than to provide a
precise estimate of that mismatch.

Discussion

There is guarded optimism among researchers

that one or more disease-modifying therapies for
Alzheimer’s disease could become available in the
upcoming years. Such a breakthrough therapy could
finally provide patients and their families with a
treatment to delay or prevent the progression of

this devastating condition. The potential caseload

is sizable, given that most therapies in development
focus on treating early-stage Alzheimer’s disease: We
estimate that approximately 7.1 million people with
MCI in the six European countries could seek timely
diagnosis by a specialist and, when indicated, testing
for Alzheimer’s pathology to determine their eligibil-
ity for treatment.

Our analysis suggests that the health care
systems in some of the European countries have
insufficient capacity to diagnose and treat the large
number of patients with early-stage Alzheimer’s
disease. While there would be no waiting for bio-
marker testing if capacity for CSF testing is sufficient,
we estimate that all countries could face insufficient
capacity for infusion services, and some countries
also have limited availability of specialists under our
base case capacity assumptions. In Germany and
Sweden, the main infrastructure constraint would
be infusion capacity, resulting in less than 2 percent
of potentially avoidable new Alzheimer’s dementia
cases developing in each country while patients wait.
However, in the other four countries, wait times due
to both specialist availability and infusion capacity
would delay treatment for more significant num-
bers of patients, resulting in up to about 9 percent
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of potentially avoidable Alzheimer’s dementia cases
while patients are waiting in France, 6 percent in the
United Kingdom, 5 percent in Spain, and 3 percent in
Italy. As Alzheimer’s disease is a progressive neuro-
degenerative disorder, we estimate that the combined
effect of the specialist and infusion wait times could
result in over 1 million new cases of Alzheimer’s
dementia that could be avoided between 2020 and
2044, were a treatment to exist and be delivered
immediately to all eligible patients.

We emphasize that our projections assess the
potential capacity to deliver an Alzheimer’s therapy,
whereas regulations, reimbursement levels, and
volume agreements between regulators, payers, and
providers will determine the actual capacity devoted.
In addition, the projections hinge on assumptions
that are uncertain, given limited information on how
capacity will evolve over time. For example, resource
allocation in the National Health Service (NHS) of
the United Kingdom is determined by centrally man-
dated requirements and decisions by clinicians in
the local NHS provider organizations. In Germany,
capacity planning and volume agreements at the state
and regional levels will influence available capacity
and payment levels, which, in turn, will affect the
degree to which providers will devote activity to
dementia-related care.

Causes of Differing Wait Times
Between Countries

The different patterns in wait times are driven by

the relative capacity for specialist visits and infusion
delivery in each health care system. Notably, the
limited capacity for both specialists and infusion
delivery in Spain and the United Kingdom resulted
in the longest period before wait times are eliminated
(i.e., until the backlog of cases is cleared). However,
the peak wait times from diagnosis to treatment were
the longest in France, due to the substantial wait
times for specialist visits in the early years. In con-
trast, we estimate wait times for infusions but minor
wait times for specialists in Italy. While capacity for
infusion delivery results in delayed access to treat-
ment in Sweden and Germany, overall wait times are
much shorter there than in the other countries.

The range of specialties involved in dementia
care is the critical factor in determining wait times
for specialist visits. Psychiatry is a much larger
specialty than neurology and geriatrics in all six
countries. Thus, countries like Germany and Sweden,
where a larger share of psychiatrists is involved,
tend to have short wait times. Conversely, wait times
are long in countries, like the United Kingdom and
France, where fewer or no psychiatrists are involved.

In countries that currently rely on the rela-
tively small neurology and geriatric specialties to
conduct the diagnosis and evaluation of early-stage
Alzheimer’s patients, it may be possible to expand the
role of physicians from larger specialties. For exam-
ple, more internal medicine physicians and general
psychiatrists could be trained in Alzheimer’s diagno-
sis. Such training and coaching by specialists may be
complemented by telemedicine and telemonitoring
efforts currently under way in many European coun-
tries (eHealth Stakeholder Group on Implementing
the Digital Agenda for Europe, 2014).

Some Countries Have Initiated Efforts
to Improve Access to Dementia Care

In addition to training more providers, the establish-
ment of graduated clinical pathways that rely

Box 1. Plan Maladies Neurodégénératives
2014-2019, France

The French Ministers of Health, Ageing and Family
and of Research have published a five-year
strategic plan to improve care for neurodegen-
erative disorders (Alzheimer Europe, 2016). The
plan emphasizes the need for care pathways for
these disorders generally, and specifically for
Alzheimer’s disease. It points out the need for
screening and early detection, proper diagnostic
evaluation, and management of comorbidities,
even in the absence of a disease-modifying
treatment. The plan calls for the development of
better tools for screening and diagnosis, access
to lifelong quality care, wherever patients live, and
the need to build interdisciplinary capacity and
capabilities, mainly through centers of excellence
and diffusion into the community.
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on general practitioners to screen and identify
higher-risk patients out of the large pool of prevalent
MCI patients could relieve the burden on special-
ists. For example, France has a national plan that
includes aims to improve care pathways for patients
with neurodegenerative disorders (see Box 1). Italy
has launched a project to identify patients with the
highest risk of developing Alzheimer’s dementia to
improve coordination and timeliness of care (see
Box 2). An understanding of the characteristics of
patients with early-stage Alzheimer’s disease is vital
to efficiently identify patients who could benefit from
a new treatment.

Other Countries Have Explored New
Models for Infusion Delivery

If a therapeutic agent requires near-monthly visits to
administer an intravenous infusion, most European
countries may not have the capacity to provide infu-
sions to all eligible patients in a timely manner. In

contrast to the specialist limitations, the inadequacy

Box 2. Interceptor Project, ltaly

In December 2017, Italy launched the Interceptor
Project to help identify people at higher risk of
developing Alzheimer’s disease, with the goal of
improving their quality of care (Alzheimer Europe,
2017). The initiative aims to enroll 400 patients
ages 50 to 85 with mild cognitive impairment and
develop strategies to identify patients with the
highest risk of developing Alzheimer’s dementia
and thus the greatest likelihood of benefiting if a
new treatment becomes available (“ltaly Launches
Pioneering Project to Identify Alzheimer’s Risk,”
2017). The Italian Ministry of Health expects to
collect comprehensive data based on neuropsy-
chological assessments, CSF tests, and PET and
MRI scans over a period of three years, which is
expected to help inform the selection of the most
appropriate biomarkers for nationwide screen-
ing for patients with a higher risk of progressing
toward Alzheimer’s dementia. One of the stated
goals, moreover, is to better understand which
patients are most likely to benefit from a novel
therapy, thus increasing the system’s sustainability
(Ministero della Salute, 2017).

of infusion capacity may have two relatively near-
term solutions: building dedicated infusion centers
as extensions to existing facilities and using home
infusions, if allowable based on the therapy’s safety
profile.

Dedicated outpatient infusion centers may be
built in cooperation with hospitals, memory clinics,
and other health care facilities. In the past, spe-
cialized infusion centers have been established to
provide outpatient infusion therapy administered
by nurses to multiple sclerosis patients in Germany
(see Box 3). Similar centers could be established for
MCI patients if a new therapy becomes available,
with specialized nurses trained in intravenous
administration, oversight by physicians, and patient
education.

Although there is currently limited experi-
ence with home infusions in Europe, a mix of
facility-based and home infusions may ultimately
offer patients and physicians therapeutic options
when resources are constrained, assuming both are

Box 3. Multiple Sclerosis Specialist Nurses
in Germany and Other EU Countries

The advent of new therapies for multiple sclerosis,
a severe neurological condition, has necessi-
tated new drug delivery pathways, including the
education of nurses to provide specialized care
for patients with regular antibody infusions. In
Germany, it is possible to receive infusions for
multiple sclerosis therapy in outpatient settings
with specialized nurse assistance, increasing
the quality of life of patients while reducing the
cost and burden on existing health care facilities
in caring for these patients (Giedigkeit, 2018).
Where relevant, nurses may also provide training
for self-administered injections and the educa-
tion about potential side effects (Sachsisches
Krankenhaus GroBschweidnitz, 2018). Across
European countries, an online training program
for nurses that aims to consolidate standards in
multiple sclerosis care has been offered in mul-
tiple languages and offers six different modules:
understanding the disease, clinical presentation,
diagnosis and assessment, treatment, care and
support, and rehabilitation (European Multiple
Sclerosis Platform, 2018).
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implemented in compliance with relevant regulations
and are found to be financially viable.

EU-wide Efforts Can Provide Guidance
and Promulgate Best Practices

In addition to increasing specialist and infusion
capacity in each country, joint actions and plan-
ning in Europe can help provide better coordinated
and more timely care for Alzheimer’s patients. For

Box 4. European Joint Action on Dementia

The second European Joint Action on Dementia
was launched in 2016, building on a previous joint
action ALCOVE (Alzheimer Cooperative Valuation
in Europe) that sought to improve epidemiolog-
ical data on dementia, improve the timeliness

and reliability of dementia diagnosis, understand
support systems for behavioral and psychologi-
cal symptoms, improve the rights and dignity of
dementia patients, and reduce the use of antipsy-
chotics to improve dementia patients’ quality of life
(Alzheimer Europe, 2018a; Leperre Desplanques et
al., 2013).

The most recent effort has brought together
experts from multiple European countries with
the goal of discussing “practical guidance for
policy makers developing and implementing their
national dementia plans, policies and strategies”
(Alzheimer Europe, 2018a). In November 2017,
for instance, they published a report on the risks
and benefits associated with dementia diagnosis
(Krolak-Salmon et al., 2017). In early 2018, a pilot
program addressing diagnosis and post-
diagnostic support was launched, focusing on
destigmatization, nurse—general practitioner
cooperation, and telemedicine to improve demen-
tia detection in nursing homes (Act on Dementia,
2018).

Additionally, the Joint Action on Dementia aims
to generate evidence on improving outcomes in
dementia patients and their caregivers; enhance
EU-wide collaboration on dementia diagnosis,
services, and support; and inform an interna-
tional collaboration on care for dementia patients
(Alzheimer Europe, 2018b).

example, the Second European Joint Action on
Dementia aims to identify best practices in demen-
tia care (see Box 4), and several national plans and
strategies have been drafted in countries including
France, Italy, and Sweden to improve the diagnosis
and care of dementia patients, improve their quality
of life (and that of their caregivers), and better coor-
dinate research (Alzheimer Europe, 2016; Di Fiandra,
2015; Alzheimer Europe, 2013).

Conclusions

Positive early clinical trial results have led to guarded
optimism that a disease-modifying therapy for
Alzheimer’s disease may become available in the
coming years. The ability to halt or slow the progres-
sion of this devastating and common disease would
represent a significant breakthrough. We find varia-
tion in the preparedness of the health care systems in
six European countries studied: All six systems may
encounter wait times due to lack of capacity, but some
systems have less infrastructure than others to diag-
nose and treat early-stage Alzheimer’s patients. Our
analysis suggests that the health care systems in some
European countries would lack adequate capacity to
provide patients with access to treatment within a
reasonable time frame, mainly because of constraints
in the capacity of specialists to diagnose patients and
of infusion delivery services. If a disease-modifying
therapy becomes available in 2020, we estimate that
failure to increase capacity means that over 1 million
patients with MCI due to Alzheimer’s disease could
develop dementia while waiting for evaluation and
treatment in the six countries between 2020 and
2044. Longer wait times and thus higher shares of
potentially avoidable dementia cases are expected for
France, the United Kingdom, and Spain.

Addressing the health care capacity constraints
will require combining payment, regulatory, and
workforce planning policies with broad education
campaigns to increase patient awareness of the
importance of timely detection of early-stage disease.
We hope that this report helps facilitate discussions
among multiple stakeholders on how to address
the potential obstacles to delivering an Alzheimer’s
disease therapy in a timely way.
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Notes

! The caseload would lessen after the prevalent cases are treated,
as the number of patients who newly develop MCI (incident
cases) each year would be a fraction of the prevalent cases. In
this study, we focus on cases in six European countries, in which
we estimate approximately 14.3 million individuals over age 55
currently have MCI and about 1.0 to 1.4 million incident cases of
MCI will develop each year between 2020 and 2050, suggesting
the long-term capacity would not need to be as high as the short-
term capacity needed when a new treatment is introduced.

* This assumption differs from our prior analysis in the United
States, where a PET scan is the only currently Food and Drug
Administration-approved modality for clinical use.

* Although we assume that 90 percent of biomarker tests could
be conducted using CSF in each of the six countries in this analy-
sis, there is within-country regional variation in the acceptability
of using CSF for diagnostic testing.

* The evaluation of MCI patients may include a brain magnetic
resonance imaging (MRI), which we do not assume to be con-
strained by capacity. Although the average number of consul-

tations per doctor varies across countries, cognitive assessment
and diagnosis following standardized protocols could reduce the
variation in length of visits. If fewer consultations per doctor are
possible, then the capacity projections would be lower; see appen-
dix Figure A.4 for an alternate low-capacity scenario.

> Although our convenience sample of experts from the six coun-
tries confirmed that general practitioners are trained to perform
lumbar punctures in various settings, there is variability in
acceptance and norms across and within countries.

¢ The actual treatment duration would depend on the results
from later-stage clinical trials.

7 In our scenarios, we assume treatment reduces the relative risk
of progression from MCI to Alzheimer’s dementia by 50 percent.
We refer to the difference in Alzheimer’s dementia cases that
occur with the treatment without any infrastructure constraints
and those that occur without the treatment as “potentially avoid-
able” cases within a given time period. Although we refer to these
cases as avoidable, in reality it is unknown whether a treatment
would delay the progression of Alzheimer’s disease for some time
or prevent dementia from occurring.
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